Enhanced zinc consumption prevents cadmium-induced alterations in lipid metabolism in male rats.
It has been investigated, based on a rat model of human exposure to cadmium (Cd), whether zinc (Zn) supplementation may prevent Cd-induced alterations in lipid metabolism. For this purpose, the concentrations of free fatty acids (FFA), phospholipids (PL), triglycerides (TG), total cholesterol (TCh), and high and low density lipoprotein cholesterol (HDL and LDL, respectively) as well as the concentrations of chosen indices of lipid peroxidation such as lipid peroxides (LPO), F2-isoprostane (F2-IsoP) and oxidized LDL (oxLDL) were estimated in the serum of male Wistar rats administered Cd (5 or 50mg/l) or/and Zn (30 or 60mg/l) in drinking water for 6 months. The exposure to 5 and 50mg Cd/l resulted in marked alterations in the lipid status reflected in increased concentrations of FFA, TCh, LDL, LPO, F2-IsoP and oxLDL, and decreased concentrations of PL and HDL in the serum. The concentrations of LDL, LPO, F2-IsoP and oxLDL were more markedly enhanced at the higher Cd dosage. The supplementation with Zn during the exposure to 5 and 50mg Cd/l entirely prevented all the Cd-induced changes in the serum concentrations of the estimated lipid compounds and indices of lipid peroxidation, except for the F2-IsoP for which Zn provided only partial protection. Based on the results it can be concluded that Zn supplementation during exposure to Cd may have a protective effect on lipid metabolism consisting in its ability to prevent hyperlipidemia, including especially hypercholesterolemia, and to protect from lipid peroxidation. The findings seem to suggest that enhanced dietary Zn intake during Cd exposure, via preventing alterations in the body status of lipids may, at least partly, protect against some effects of Cd toxicity, including oxidative damage to the cellular membranes and atherogenic action. The paper is the first report suggesting protective impact of Zn against proatherogenic Cd action on experimental model of chronic moderate and relatively high human exposure to this toxic metal.